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(57) Abstract 



PROBLEM TO BE SOLVED: To obtain a semiconductor 
memory in which high speed operation is performed with 
low power consumption while limiting the chip area. 

SOLUTION: The semiconductor memory comprises load 
circuits 20.0,... of column sense amplifiers arranged in 
correspondence with Y address (global bit pair line). A 
plurality of memory blocks BK0,... share the load 
circuit 20. Each memory block is provided with the input 
circuits 10.0,... of column sense amplifiers for each 
pair of bit lines. The input circuits 10.0,... are 
activated in response to a corresponding block select 
signal. In response to the potential of corresponding 
pair of bit lines, potential difference of corresponding 
pair of global bit lines appears. The load circuits 
20.0,... widen the potential difference. 




COPYRIGHT: (C)1999,JPO 



page -1- 



<uoB*MMMr a p> 02) ^ m & » & #g (a) (wmmwmm 

1-306762 

(43)&HB ¥^11^(1999)11^ 5 H 

(51)Inta' FI 

G11C 11/41 G11C 11/34 3 0 IE 

"/401 3g2B 

H0 1L 21/8244 H01L „ m 

27 /n 



*»2ft »*B©jRl7 OL (£26 It) 



(21)ffl»S# 


^K^IO- 109563 


(7DUJHA 


000006013 


(22)fflHH 








¥JS10^(1998) 4^200 




3tESt«TfSfflKA<Dft-TEi 2 # 3 n 






(72)|glH# 


nm at 








«Sd5 = FftBHK*,©^-TS2S3# = 














(74)ftS!A 


&m± m& abb W3«) 



(54) \§mv>&m ¥mtmmim 



(57) [S»] 

[ran ^»^B«*«tA. ffi^mA-c^oxank 

4. #^*y^a»^». httftfftfc*?.&-&>;* 
r>:*DAABttl 0. 0. A^HifSl 




w.%i<d if a t* ^ f mm s 6 k# a . Mie^s© 

9 ?©^ft^ftteteW4#i£^4?iJ©iMiat'9 F*g*Kc 
ftor^iittiegsft, 

frieasfc© ^ * * t> <d& * mtm$L<o t* ? f 
*, ftiiet®&©A£#8:©&*tt. »i£r*IWBt» F 

WBBtt»©^a--''*->I'tfs' h^iMBB^-f AUl^ffi 
<b ©Hfir 7*- *{t#©KS*tT ft *> IctiXD f- % Atti 

0 1 ©But B ^B-^l/t;» h ^ <b . 
^2©H«fB^'o-^;l/t*^ FJSl<h£#<&. 
fufBt f FiS£*N;K> 

fl-SBft^scisgor . Miaa^©^* u ^ *©^ft 

«titcistt S*f (W 4W*j^T4fc»©aia0Wi*t* 

^T^BiriayiJStRfi^^Gii-r^lssst©^^ 3 - H» 
«K«»©A**a©*ft-'e*i». 

tglB^ta 5, ^jBJRfMSK <fc 0 tU^JSftS^lE^-SB'Jia^' 
a 9 ^jltRfl^tftJ&^milB^Jf^-- K^CDfiffiiK: 

aasu-c* >im/* y ««i ft * » t . 
Sgiax^ 9 ^gMJ^ttMifciBSor. *fi£-r4Sfi i 
©Bfriat*^ FgUDStfctoscr. ttts-f 4*fii©B'jiBy 

©flWBtr? F*©«ffi«:i&Gr. »j6tS*2©wEf 

friaa^©iiifi#s©'e-ft'e t ^w> 
*HcS-r4wrieyn— Kji'tr* h«^©m(4«:iESbr^ 
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wttt*«*&-i-4*2©«»*8£*£fc. at*aie 
«t©^»fMBtetai. 

2£ 1 ©frfB ^ p 

^2©BUia^O--'^H^f F 

Itriaf y F 
io *i©wriatf9 F8t£. 

nSBM^ccjSS or. SoiB^* 'J » i>*M8l? 4 ft: 

TtajflMtwesor. araMR©;**'./^* »*©*** 
jeftcctew 4»i&r 4 mjW?-r*fc*owaw?«^* 

BufBffim©A*^©©«ft^ftS*. 
B»LT*>««/*7««itt4*l©^^5'^S 

i. 

fffB^a y ^SJR^gtCj:*)a^3ftSS*l£"3"**^^ 
(6S0r*>tt»/*7 ! K»ift*»2©^ -f » 

SIB 1 ©miBf 9 F ^©mfitciSOr . *H£T *f& 1 © 
30 mB^a-M/ptr* F*(c*ffi*ai*-J-4»i©Ui*# 

i5ta^ 2 © x 9 ^^m© * >«MKCJ6S o r . «iw 
SSg2©UiBfcr9 Fi&cafiMCI&Gr. *fj£-T4^2© 

uaya-rtjn;-; hawc*a*iitfj , i-&»2©m** 

Buiattifc©*©*!^©**^™*- 
stts-r swaa^a - ^ » f MM©*tttci&s or * 
ft o . suer «* i wmitv-xH'Kv v m 
icn{iL*mM:Tzm 1 ©«*&^si. 

40 *ftW«HBfo-'<*K» F**t©«*at«:j6SOr* 

ic^fit^«*&-r 4® 2 ©«*&*© i *dt». «9«« 1 E 
tt©^»(MBtBIK. 

[«#84 ] MEfo-/tt'K 9 F««». 
»1 ©fTEyp-'W^? F^<t, 
^2©b58B^ ciw?;l/tf9 F«t*^*. 
Uffi^f F^>Pt«> 
^l©BUlBb*9 F«i. 
^2©B5IBt*9 F^i*^*v 
50 J*BWt*Hci£St/C. HuiB^- : & , J^'0 9 5'*^f?-r4fc 



©Butee? y-rnvrntiucfccx. ttiK-rssfricfiria^ 

Btria;w **#ja©:*>tmtj£go-t> *ns-r.sifr2 
©auiae'? ^©mtSKj&c-c. **is-r.5Sfr2©i!9iaf 

Baiasuioitifi^c^n-entt. 



**tr. at^ 1 iais©¥*sw*ietg«g„ 

® 1 ©mfia^nwwu^ry h^i. 
SSion-natr-? Mgi, 

iH2©B?iat^ h^i*^. 
1 ©x » . 

mfia^a „ 9MiRmmic J: o ffi^snssfte-rsMfa:/ 
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Btriem i ©* ^ ? ^©©^ttJStasgo-c *tt&T 
s» i ©mrtat; ? bmomtiLtcmcx . Stt&r*^ l © 

KEyo-^Kj h^«C^ffi*a^T**l©ffl^# 

I«ia02 ©x ? ^©©^ttJ&fcj&gbr. Stfio-r 
5Hl2©jnrfebr? ntWDSftca&or. *fj£-fsifi2© 
ME^n-^jUifv h«fcm{4*tB*-r6^2©tH^ 

H?fa«ifc©tf<i^K©-£tt-e*-i«\ 

10 ^1©^-Ki. 

^tts-rstiria^j^n- Ng©m{4Kj£goT*>t#!§<»: 

£c9 . Btriami ©y- Fi*fIc:-r-5SiSSfiri*^t^ 

ttm-?zmm#a-j<ji,ti y bmttomtiucfizgLx* 
>WMt tt *) . m&m i © y - vomm:ttm? zm 1 
<Dmm*?u-rt}i>v v hMtcm&-rzm 1 ©{**s^i8 

^fte-r-Smfia^n-^t^ Mg*r©mfi{c(Egor* 
Hatasri©^- F©m&4*fttrr-2>®2 

20 0«Ei/B-/^e» h&fc«*&-rSS&2©{tt*&^K<!: 

^r^tf^ is *ai ta«s©^«:iat^g 0 

fi?^x -r tmm i ©m^sfc iiyfiria^ 2 
©a^s©^n^n«. mmm 1 © h 5 

mrie^ 1 ©m#e*$ j; ^8013^2 ©^&#s©-en-e 
n«. ^2©h5>^^-c«fiS3n.s. »*i2fet£ 
©*«i*iat^s„ 
30 CiiJfcgm &H»ia^*';-fe;Hi. ^i©h^>y^ 

buib0i©x^^?-#©. Mim2<D?.-{ m 
Msm 1 ©to^K*j«fcD f i5ia^2 ©wi7#ia©«n-en 

Huia^i©h7>yx^-c«fiK$n. 
i^s 1 ©#«&#©*$ «t ^151302 ©^^©©^-n-e 

©*^*ia^g a 

40 H*sex » m§sm 1 ©a^gfc <fcoTpfia^2 
©^^©•en-eni*. mria^i©h7>^x^-c^ 

mmmw^m. mmm 1 ©«*&^e*s «t o'tute^ 2 ©« 
^©©^■n-etia. 02©h^>i?x^-c«ts3n 

is*^4 iats©*#ftiatt^s„ 
[»*^9] #Mia^*';H2;u«. sn©F^>yx 

B?ta0 1 ©x ^^s. Buia^ 2 ©* 9 m 
iem 1 ©w^#k*5J; wwia^2 ©w^so^n-en 
50 a. H?taiin©h5>yx£-efljj&3i-i. 
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jgj5Ssns»2BB©^iiiiB3B"c*^T, bqesuas 

So 

[it*® i i ] «re«»<Dtf * mi«©*n*n«, 

fTiafflRoW^a- F«L *5<fcCrtireS»©^o-'W 
3KJ5SStiS®2HBO^RieB % C*-3r, melius 

©^REKo-tn-encc^-r s <fc ^ fcEasn, 
*so^tt»«:*$<r>Ttt, WEW©Wf e a-Fli, 20 

So 

m 1 a a QAHENTCStiE S ft, 
te«kO^E«»©^n-/'Oi,ir* hH6m<D*ft<£ftl&* 

•f^xm—cDmiiLtrz. «^4Ett©¥*f«Btt*s 

So 

h«»©*tt*ft« k suianiiia^JSE^-b^: 

?B«Sti*»2IBa©^HEIB*C*o-r % ffiE&lJfS 
©&HE«©**i*ftfc^** J: 9 CCEKSti. 

So 

iB^-^AtH^ttioifflccEasn, #j£"rs«riBflJ» 

JR«#k:j£SL/T, fulB^-^Am^i*f]S^4talB 
[ St$a 1 5 ] ««M>y- h 3 6 . SJIB 50 
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[fS*3a i 6 ] ««<Dy- h#a*s ifia 

Ef*-*AttiA«£©IB«cEB3*i. #j£T£mfE?UjI 
S?ft#fCJfrgL>T. fJE^-^Am^i^J^^BliB 

t8(D*»»tatesSp 

«»<Dy-h*R©ft*ra. s*j£-r*«rE*iB^aifr 
E^-drAW^ioiatcEiBsn, 3*j£-r*frE#iai 
*?m#ccissLr, wE^-^AmaK&^i^swK 

lamotmtttim} 

[000 1 ] 
[0002] 

(ETF* SRAMi»t) {cour, m2 3*m^Xffi 
[0003]i23it WSRAM8 0 0 0^ 

4^sm>«WE*^ , rH»ia'c**. ^©srams 

0 0 0(1 ^t'JWI/^t*. ^'JWl/>f 

«K©y*y^n^^«:»«isnr^*. 02 3 k 

&l»TB, COifeOlO^y^O'^BKi*** 

[0004] 02 3tC7^TSe*CDSRAM8 0 0 0K*5 
W4y*'J^P?^BKilt tf^JttKEaSftfcffift 
©y^ey-fed/MC, IS©t'^ h*£*fB I TOte^tf/ 
BIT0, BITlWCf/BITl, B I Tnte 
W/BITn, WfcD?--F«WL0 % WL 1 „ ~ % 
WLm, h7>X77-y-M02. 0, 1 02. 

l % 102. n, 7 s - Z\mMK \0*>&Xj/\ 

[0 005] WWDtr* MB*tB I T0W^/B I T 
0, BITlto<fc»/BITL "\ BITnfcitf/ 
B I Tn («T, IMMWctr* b^fB I TfccfcC^/B 

-FiWLO, WLK WLra ^*WtC, 
7- F«WLtlW) B, «tfKi»jSbrE«3n5. 
[0 006] h7>X7r-y-H02. 0, 10 
2. K 102. n («T, *8»WCCb^>^7r 
-y- h 1 0 2 tfo~?) «*ti**i. 5!l«:*ti£0rKW 

e>n^o 



cooo7] h^>x^r-y- n o 2«^n-en, 

NMOS h^>^X£N90:fc£tfN9 1, PMOS h 
7>^X^P9 0*JJ:OT9K tc€>Cttc-f >^-£|§J 
SSI 14 m, #J£*T&YT FU*ff-*tY0, Yl, 
••\ Ym (WT, ttffcWfc. YT FUXfl^Y^iftrr) 
^Sbt, >to&-r&fcf* h|g*fB I T*$J:tf/B I T 

So 

[0 00 8]t>^7^104*JWl06tt, **- 

[0 0 0 9] ccr, 02 3£ffii>r, se*dsram 
8ooofc*w*RiHiM¥*8iijir*. fef» 

F*£*fB I T0*$J;tf/B I TO Lv— PttWL 0 <b© 
[0 0 10] C<Dig^, ?-P*WL0*«FH«i (H 
«7- FlBWLOCCOttj&JSy^y-fe^MCO?- 

atjs-rse* hmts 1 Tfejiv/B 1 tkhjtj 

[00 1 l]Hnt, Y7Kl/7ffY0 4HU^fC 
SLhfcf*. CftteJ:^ h7>^7 7 -y- F 1 0 2. 
0*fiSttR«ift5 % JftSt*tf»H»BIT0*J: 
c;/BIT0©<|^ f-*AWA«fIO*W 

[0 0 1 2 ] cn^CcfcO, ^y^MC©?*-*^ 

lSB©-fe^r>^l 0 4i2SI<Dt>X7>^l 

[0 0 13] 02 4, B2 5**J:Cflg2 6tt. fit 

fcHrabO, S24tt, ^;UCMOSMcDy^y-fe^cr> 
02 5tt, TFTtWoy*y*W)j« 

[ooi4]@24{c^r, 7KMOSi©^*y 

feJl'MCtt. NMOSh7>^^N100, N10 
1. N10 2i5i;c;N10 3, &6WPMOS 

w *p 1 oo*j<tofp 1 0 lriteRsn*. 

[00 15]H25(C*jtit, TFTfifi©^*y-b 
;l"MC«\ NMOSh7>^^N105, N106, * 
N107WTO108, &6»JCTFT#^T100 

*<fccrri oir»w B 
[ 0 0 1 6 ] 0 2 6 cc*ji»r , JSaaK»BfS[©^ * y -fe 

^MCtt, NMOSh7>^X^N109, Nl 10, 
Nl 1 l*«fccFNl 1 2, &6WCffiOR?Rl 00fc 

[0 0 17] iC^ 2^glSRAM«:ffll^ 
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[00 1 8] ^^y-fewwMa^fcMtt, tr* 

[0 0 1 9 ] c<D^mic£2>± % \fv bmt 
10 y-=ey-fe;KD^ss (y*y^nsF^/jNS<as) 

[0 02 0]«fCC % AStSRAMrtt, *vW4X 

[002 1 ]^cr, F*t#©SS£tt£**©* 
20 *fci/c, y«y^iMtififf«g< tsfcft© 

7Ai2>XMSRAM©MtCOC^ k 02 7^ 

[0 0 22] 02 7 ee*(D^^A-fe>^^SRA 
M9 0 0 0Ccte»4iB»D«J«*S%'jia'C*-5. 02 
7«C:bCvttt % 86*©*7A-b>^SRAM90 0 

[00231027 (C*j»«Se*(DS RAM 8 OOOi 
30 ncfflffiB*fCK> BDE#*J:»RIC«F#*#L-e© 
■»!*««-*. 

[0 02 4] 02 7(C^S^CD^^A-fe>X^eSR 
AM9 0 0 0(i, i2 3^tt>X7>7'10 4{CK 
froT, ie^(D^7^A4r>XT>^l 0 8. 0, 10 
8. 1 % 1 08. n£(f*& 0 

[002 5] *7At>X7>7'1 08. 0, 1 08. 
1, -\ 108. n (JMT\ ^W5C*7A-fe>^7> 
^10 8iW)tt 4 t^^hfiStBIT^^/BIT 

*0 10 811 *flfrf £YT FU^fi#YCCj£»LT % ffitt 

[0 02 6] 02 8 « % H2 7CC^-rfie*©*^A-fe> 
*T>:/1 0 8 OS»89fl|JsJ5©— «*^-rHBHT* 
0, -f!ilt^7A-b>^7>7 , 10 8. OOftfifc* 
*Urt»* c -ecDffe(D^7^A-fe>XT>^l 0 8©®^ 
tt, 02 8^1'*7A-fe>X7>7 , lO8. Oi0D 

[0027] @28^-r^77A-fe>^7>7 , l 08. 
0«, MiBl 1 0:fc<fctfA;>}@Bgl 1 2*dtf. ft 
0 ffifSBl 1 0« % PMOS F^>^*P 1 2 0fc<fcO f 
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P 1 2 A*@K1 1 NMOS h^>^ 

X£N12 0, N12 1tocttfN12 2*^. 
[0 0 2 8] PMOS h7>^$P12 0tt, »«« 

tttf-ifAtHaKi oionecssKsti, *<d*w 

tt«tt> ^-*Aart*/IO«:8»3ft4. PMOS 
h^>^X^P 1 2 Hi, ^-^AUi^lR/ 

IO<fc©IBK:**fcSh. toy-Httt, ^-frAW 
AIR I OfcJgl&<*tt4o 

[0 029] NMOS h^>^*£N 1 2 0 «— 

0Sh7>^^N122igi^ o NMOSF7 
>1?X*N 12 1B. -^^^f-^A^S/ I 
Otti&kStis fife^<Offi-T-«NMOS h7>^Nl 2 

[0 030] NMOS h^>^**N 1 2 0©^- 

»jS*4tT? hJR/B I T0£«B»3ft4. NM 
OSf7>^X^N102©y-hl»t 2*jfrr4tf 
» higgB I TO <bjg*ft3ft4. 

[003 1 ] NMOS h^>5***N 1 2 2CDffe^<D® 

#Y0«»4. 

[0 03 2]«#fC*7A-fe^T>^10 8. 0<D» 
fpCC-o^rtt^-r*. NMOSh7>> > X^N122 

[0033] NMOSh7>^^N121(t tr? b 
«RB I TOOlttfciai/'CMWiat!). NMOS 
h7>^^N12 0ii, e^hS/BITOOlffiC 

[0 0 3 4] tf» MSB I TO it: ^ hg/BITOi 

* Am*^ ^KdatiU/ 1 o <l amcmm 

j&JftDS. fiffiSR 1 1 0 c ©»/K«C«ffi£l* 3 h 
fc*fiiBT4o 

[o 0 3 5] ccdJ:^^c. tr? h«»©*ft**ifc*h£ 

Ut*7At>X7>^l 0 8«rl9:^SCiK:J;0, h 

»Cc;fiLha* 9 * fcttSTRT 4 C <t «c 4. 

[0 036] 

•c, t9 hii»{riK:*^A-fe>^r>^'*lw*4ft: 

/Co 

[ 0 0 3 7 ] ^ttWCCtt. S2 3(CStffi*©SRAM 
80 00TH «?U(tr*h»») C&fc* 4*^*6 
65F7>X77^H0 24Wm H2 7&C 
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^TS£*CD^^AH2>X^S;SRAM9 0 0 Ottt, 5 
*^6ft4*^A-f2>XT>^l o stm^^m 

0 2<b|5lC«fiRr4*T-) £*flH*fc9*T*«Wifc 
4o 

[0 0 3 8] ^^^BBi*«IE3*«te«>©*R#» 
r-fe>XT>^ (#H¥8-6 9 6 94#&*) J (fit 

t. ^ i amr) • r*NWj*tBS« (wwwe - 8 
958 e#^g) j («t, sciR2 ±«rr) «c*ti*n 
io pg7^$nxc^4o 

[oo39]xii *x&xR2ic*tt&¥?mmBNm 

4ft»T4«J£<fc*oTt>4. 

[0 04 0] htcfr->X, tct&& io©^y^o 
5>**«1 2 8Wfr6«fi53ft4&T4£. 8 I / OlflS 
1 I/0=16*7A) t*4&6H M 
ttl/16t?»0, 1 6 I/OflWE <o*0, 1 I/O 
=8#^A) r*4*6tf l/8(Z>»CCft4. 

[0 04 1 ] ififfoy^U-fe^r^-f 

jWHA/C**)* 4»»18I/a 32 1/Oi^o/c 
Hftfc«Hl3W^BSti4. 3e>*C, S3Kl*<feC««2 

[0042] *Ct, *ai8»^4BBH*«!^^4yc 

x.«9Dttf^ inBft*a»« z&m&*mm? zcttc$> 

30 4o 

[0 04 3] 36(C, *»W©«S©IW», l/0»l£ 
£±6^ -5E©B«««»*»4Ci*Jr#4*» 
fl*tt««*«flW" 4 C <t «:* 4 o 

[0044] 

|B^3n41S^O^- : t l J-fe^<t. «»<D*tK3*J£L/T« 

&h*a«©A**a*S6«:^ «R©A*#S© 
WJCra^^ hMStoa-^CcjESbTSEtJBf 4 

50 syowUI/K? h«tt<D«a*WIU ^-^AHW 



n 

iF-t ©ra-c-r- zmnoym&zfttj; 5 tabor- nxm 
coo45] «*^2 tcmzmmmzimmz. m?m 

bmt*&». V? bmttte, mine? vut, 

fcf&m 1 ©b* ? hi©^fir{cj£ Ct, *fitv^S0 1 © 
^PwOUb v HSCCmfi*ffl^^S^l©m*^© 

^^»^#8M>ah>tt«CCi6SO > C. *te-r£Hl2 20 

©f? h^©sft{ci&or. *ff&-r*3i2©ynwoi, 
f y h^(cmfi*m^-rsm2©m^©<!:*^ « 
*5:©it*i^©^ti^n«. m-r-s^a-^ufy h 

mt<Dm6Ltcit&LX*>tRMt%:r)> *f JfrT 1 © 
-/t* b v MRtc*tt«ttfe-*-& j* 1 ©«*&^g 

±. ? h^©mfi(ci£Sor^- 

zm 2 ©«i&^i?<t &^tf „ 
[0046] it ^3 «c^s*«^3^a». mmm 
iic&2>¥mmmm8.x$>-?x. tfa-zwh; ? u& 30 

Sttt. fgl O^n-rOUb* hifg,*^ ®2©yo-n-;i/ 

f-y mr&«$*. t 5 hjgsttt, m©b* hi^i, 

- Ki^©^fiiKJCt:SLr*>«Sg/^^«ai<!;^S0 
1 <DXA ^fgi, ^n^i/ji^g(cj:»5ffi^3n 

m& i Kjfcs l r * ><m/* ^ t«s t a -s m 2 ©^ ^ 
^^Si. m ©*-/**#©©* >tK.®{cic;gb 

r. *fjcs-rsmi©f y h^©m{4{cjtEDT t Mfctz 
1^**2 ©b? ^©s^toscr, ^t&-rs^(2© 

ifa-stjut?? h^{c^fi*tB^-rs^2©ffl^©4 50 
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^©tfii#s©-en-en«. sfjsrs^n- 
micyp-^t^ i-^ccmfi*«*&rs^i© 

ighX*>WMttj:*) . *M£^-^02©yn-y^h- 2 , 

h^{c^?:^-r s^2 ©tti&^ai *^t». 

[0047] (Cff ^mMffittSSStt. 

b* by ^1 ©by UBi. 

^"o » ^*i!S?-r-5^:«&©^a fjl^M^^ffi^j-rs 

y » ^©^n^nfc*jw5*fi6-rs?ij?:3iiR-r-sfc 
«>©5ij®ji?(i^*i%^-r ■s^jas?#® 4 . me* zmm 

ffi^Sti5»MS^a v ?mvm^<£.ix&Lx*>w. 

>^(cj£§u-c, *fjs-rs^i©f-> h^©ma(cic 

■r ^m 1 ©a^j#s & . x a v ?^m<D* vtfci^j&g 
OX. *fHt^S^2©b-y h^cmficcjso-c. *tjs-r 
zm2<D>fu--Juixy vm.icmm:mt)?& j m2Q>m 
ttWLtz-ssfr. a^©ifiH^©©-en-en«. 01© 
ttfoTzn^-YmvntiLicm&hx*^ 

©mfi(ci6g;or*>tfc® sio>-K©ie 
5r*fi6-r^mi©^a-^*^fc* 7 n^{c«*&-rs0i© 
^i&^i^ sttE-rsyp-^vubi. h^*f©mfi{CjS 
^L/r*>^i/d:o > mi©^-K©mfit*>ptiDt«-rs 

f2©d/a-;<;be? h^K«l&-rS02©«*&^l3i 

[0048] sHjJSB 5 (C««^«mettatt«. 

*t«. ®i©ya-^i/ts. hi^<t, m2©^n-^ 
e» h«*f«. mi©b^ h^i. 

» :>*jlJRr-5fcii?>©^a » fmnm-^ztutr? z 
•7uyt>mm>.f§tb. ftum^iai&isx, mms*: 

nm^zfcm-r zootomy -mtz 2 
a^©A^^s©-en^n«. v vmw&mcz. 0 

^/^-7t^i^6Sll©x-r ^fgi, ^n^>7ji 

^ur*>t«S/*7*G»i&«m2©^^ 

4. *l©*-f »*#^©*>tt«C|6SLT. «IW 
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&©Wa^&©-eft-e*i«, an ©-'-Ft. atie-rs 

5U^=i- F»©*tiK:iSgL.-C*>tt!Bi!ftO. STl © 

JtefiE-rsyp-^^tr ? h«i*©«(4K:jesi/'C* 
>tfl&<fc&9. flll©^-F©Wfifc**fc6 , i"58n©i' 10 
n-^iwfj hswc«j&-r-&lfri ©«&*&<!:> 
4^a-MiUtf » F$tt©^{iccii^LT:t>tK!i£<!:ft 
o . * i o y - F©sft**H£-r £02© yo-xju tf 

[0049] m^me icm^mm^m^mu. m&m 

ioh5>^$-c«^n. x-ivi-^m. m©w 
^©*5j;!y : m2©uj^#ig©-en-en«> f i©h? 

>i?* ^TlffiSSn. * 1 ©&*&3M8*JJ:0*S&2 ©&& 

*©©-en-en«. si2©F5>£?;**-cflij&3ft&. 20 
[0050] nmn ic&z^mmzimmz. m&m 

l©h7>^Xdt-C»fiS5tl. #i©*-f »*^ist 

2 ©^ -y s» ^ sn 1 ©tn^ta** «fc tm 2 ©ti#j# 
&©*tt-e*itt. |g 1 © h 7>i>^^-et8fiS$n. mi 
©ea^afcio^otti^s©***-?™*. f&2© 

[0051] m^gs <c«%^n*etees». 
4(c^£¥2gf*fetg2£g-r-&-?-c. 0 
i©h^>yx^-c«ss§n. n©m 30 

^j#a*s<fca £ m2©ni^|g©^n-en«. jsi©f^ 

*2©0»&#®©**i-«itt. n2a>b9>&x*-v* 

[005 2] »*«9 {C^5^NWtSEtt^a». IS*^ 

2 ©* -f IS 1 ©a##8»iJ:cH& 2 ©tu?^ 

&©-e-n^ft«. siioi-vvy^^-cfljj&stx. $0© 

mi©#«&^iefcj:o'm2©«*&^s©*n-en 40 
«, gi2© h7>y^^tiffi$ns. 
[0053] wj^i 1 0 ic&2>¥-m#M&mmx. 
]® 2 h ^mmmmmrcib -> x . wm<o t* ? f nast 

©-eti^titt, »18B©^)SE^^Sti. a£fc© 
5»j^a-F<a. *j<to'j®^©^c3->'-jjut y vam<o^ 

ft*tit*. !fUJIg©^iEi!§LkKffJj&S*i£ff2Jlg 

©£iiia!§-e#>o-c. m 1 Jis©^jsge^©^n^n(i: 

att©*!^- F*. <£ ttfggt© >fu-rt)\>\Zy bm. 

*f©-en-en«. -r~;-cis]— ©s&t-rs, 50 
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[0054] m#g 1 1 t^m^m^mmsit. 
m3K.mi>¥-mmm&&xiib^x. a»©t» 
©•en-etit*. sr msc^HEiSre^stt. tt&© 

ai^a-p*. *sJ:c;ffl»©^D-/N*;n^ y h*#©* 
miH@©^flg3^±K:jfJfi£§iT,^2®S 

(D&mmuxab-ox. mimmo^m^m^n^tnc 

^©fUira- F8L J: tfffiSt© i/n-Ajl/trs 

^©-en-enti. t^t@- ©^at-r*. 

[0055] i»^9 1 2K<*£¥2St*fBtt$!g». IS* 

«4cc^2.^ijS(*fBtf.^g-c*^-r. «&©£' •> hJUtt 
©-eft-ettw. miss©^Rie^^3^. ^s© 

W^a-F«l, «WBW)fB-/i*i;9 HB*t©* 

n-enw. *i»b©2»emluc»jss*i4I*2jbb 
©^Mie^t?*o-c. mijg@©^iiiaB!©^n^nu: 

ffl^©?^- F«. *J:tflHR©f nw<*K» bB. 
[0056] It&K 1 3 Ktt&imtttSn&Ml*. w# 

«5(c^-2»*«*tait^g-c s «>''-c. wo^j h^J* 
©^n-^na, mi^ac^se^-c^^n. a?s© 

?Jfa-Fi. teiO^SBRO^n-^K^ has*©* 

n-en«, mi®a©^JiSB^±«c^fSsn^2Jig 
©^niB^-c&o-r. mimg<D£mw3»<DZti?nic 

*f©-e<i-en«« T-^risi— ©mfifi-rs. 

[0057] imm 1 4 (Cff «^M«EMK«». »* 

m2tcmzm&mi&$imx$>ix. «R©y-h#a 

[0058] n^g 1 5Kff44^M*KMSKK*. »* 

^3ic^-2,^(*iaig^g-c*-o-c. a»©y-h^s 

[0059] M«a 1 6fc«RS3a*ttElti8»i. is* 
S4 K«4 *a«*Ett«Bt?* r> X . «^©y- h 

^seccffi^.^ «R©**- h#s©^^«> s*t6-r**t 

[0060] 1 7 Kft^^aHHStCgBti. It* 
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[006 1 ] 

«K©^*fliiRccoc*Tia i *flitvciiHJ!T z 0 mi 
**W©^J6©^ffiik:*5^5^^iB^gi o 

o o <D±&ni&^?m~c&z> 0 miicjjk?j:5^ ¥ 
m#%mm& l o o o y^ywu^i, irn- 
#2, A«i^s2iHiK4*5j:c»7>x>'Ty- hjga 
038 6 *^t? 0 ^^eywu^nt M$k<Dft mtittc 

ccD^y^urw ns, SifccD^y:/* **bk 
o, bkl bk icc^sj^n^o ^&y^y^n^ 

*BK0, BK1, BKi (JMTx IWfcBWc^y 
^a?*BK<tffrir) fflKoyn-^tr* 

[0 063] AUi^2Ii||®4 tt % ^^6^^ff^ 

5>xy r y- FS2IsI8S6tc, 5*j£-r-SA^m^ 1*5 

[0 064] 7*:3-#2«, AffiaJSfflBK4*6SW' 
[0 06 5] b"?>XVy<y- hJB2[|nB&6tt, 

•fe^ru-r l^SHmstifc^-^iwii/TAia^jH 

[o 06 6] aswsi^tc. b^>^y r y-hmai 
unseat s^t^p^BKrjttrsfflt©*^ 

[0 06 7];^^ Hifc5*T^>*7Ty- hjasa 
§»6i>*yt;b7i/-f l <b<DK^^oc^r, 02£ 

[0 06 9]^*ij^p^BK«:*ilt, §?IJ(C 

0. GBLl*Ji»/GBLl, GBLn*5<fcOV 
GBLn#EB3*i* («T\ l&fofftte, ^n-^fcf 

[0 07 0] F^>^7ry-hJBia@K6tt % «R(D 5 
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*^A-fe>xr>^»j£©fiflfiaK2 0. 0, 2 0. 
1, 2 0. n, KlMK&RJ© b?>X7yy- bT 
GO, TGI, TGn, ^AtfttUB* I Ofc <fc 
lf/lO % &e^{C-fe>X7>7*SA l*JctO*SA2* 

[0071] *^Ai2>^r>^j*j£caftSfip|g82o. 

0, - (JMT\ I^ftfcji^fg2 0£ftr) , fcitf 
^mSiiffl<Dh"7>X^Ty- MG. 0, - (fitT\ 

10 ynw^e-, h«*tGBL*?j:?>'/GBL(D-en-en 
[0072] ^^y-fe^^a^n/cx-^fCcfco, 

SttB-TSyci-^H^^ h^fGBLfcct^/GBLCD 

wfita^t-r*. w-^e? hS»GBL*jj:cf/ 

[0 0 7 3] h7>^7 7 y-hTGKn^ 01 
^1-f^-^2^^Y7 FUXff-SfYO, Yl, 

20 /Yl, /YnSHWrTB <£TT\ ttfcftCC, Y7 

[0074] h7>X7ry-HGWWn 4 »J£ 

n-rc^tf* h«»GBLfe±tf/GBL£^-*AHi 
Ai»IOfeJ:iy/I 0<h^K^t^t>X7 
>^SA1» % ^^Am^BISE* IO«»/I 0±© 
^-^fciflBUT, ft^SO 1 *$<£tfCft£S3SUft:J5 
gi^/SOUlfi^ e •i2>^7>7 , SA2«, -fe 
>*T>:/SA 10tttfj*JWIl,T. <t-^S02*UJ* 

30 -r&„ m#so2«, wricofcia lcc^-rAfflAjaaisi 
K4^Lr^wx^gp^m^3n-5> 0 

tii * y * * B K©I{ttWj«©H«^t 
Sin^o &*>\ y^y^p-^BKijy^y^y 

? * B K<om tiHl*. y*y yp^BK i £I^JDT 
40 £>& 0 

[OO7 7]03iCgty^y7'n^BKitt, ?g£fc 
0*^AH2>^T>^*fj£(DA*@l8l 0. 0, 10. 

1. -\ 10. m, 8B8©7-FfiWL0, WL1 4 

WLm, m&<D\Z* bWlftB I T i Oteitf/B I 
T i 0 % B I T i 1 fcitf/B I T i K B I T i 
n**J:£Jt/B I T i ik SfK©y^ey-lr;UMC % «7- F 

K^-f'<3 2J5c6CX«:?gtt^fcllK34*$tf. 

[0078] »7-FttWL£#tf? hm»B I TfeJ: 
O'/B I Ti©3fclia5ecj*j£L/ry*y-b^MC*«a 
:o 3n^> 0 yn-;^K 9 F«^GBL*jJ:^/GBL<3D 



(10) 
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Ztl^tlt, tf* hifSiStB I T*5<£tf/B I T<D^n^ 
[007 9] X5&iZ>AT>7ttl&<DAjlMffil 0. 

o, - mr, *8»wtcA*a»i otiSRf) «co^r 

fjr#b i Tfcio'/B i To^n-enccj^jSL-rRW 
6n<s<, a*0B8 i o (D^n^n«, nmosf^^ 

X>NL N2*$<fctfN3*St*. 
[008 0] NMOS b^>^*£N3<D— #<D2£ji£§ 

JftStSYT FUXUVYMtf 5. NMOS 10 

sns^a^^atjSH2>^r>^iStt<b«-^s (i) £ 

[008 1 ] NMOS h7>^X$Nltt, MJCoT^^ 
hfi/GBL <t NMO S h^>^X#N3 

MOS h^>> ; X^N3(Offe^<Z)^ilS-?i<D^^^ 

3n§, nmos f^>5/x*n h«i». *t 

j6r4^?H8BITift«3n, NMOSh7>^X 20 

[0 08 2] A^lelB 1 0©tt(¥CCO(,^ v A^HIB 1 
0. 0£— «tl/t»*CW!t5. NMOSh7> 

( i ) #*H U^;V (^'J ^O^BKi J&*^Jti*f&<t 
CCfc4<fc3l«ttJBK:ttS. NMOS F^>i>X* 
N 1 te, »j£T*tfv h^B I T i OOlfi^Slt 

siatRKiao. NMosh7>^jfN2», 2*i&-r 

£fcf? hJ^/B I T i OCDlfiCCiSSUriattSfC^ 30 

[008 3] NMOS F^>S?;*#N3#»»RSB0C* 
0. t9hiBITi0it?m/BITi0i©B 

yo-^e? h^GBL0(Dm{i<byp-/^tr^ h 

I/GB L 0©m&£OlHltM#£D£o 

[0084] r£^kfPigS3 4Ccoc*rtt98"r&- iSttffc 
IgI3§34«, NAND0K5 2 i -0^-^0885 3 i 
**tf. NANDHK52tt, #JfcTS:/n * *«Rft 
#BS i i-te>xr>^?Stt<t«#SE 1 i*A*5C* 40 
tt& 0 ^>^-#|6|B5 3tt* N AN DHSS5 2<D\ftti 
*JRtel,Tffl;*rr*. -f>'<-*BK5 3rt»6, * 

^s#sB-fe>^r>^«ttft©#s ( i ) #awjsn*. 

[0 08 5 ] ffitt{fc@B3 4©ttfl;fcoc>TiB#CC»?B 

<t Ity^e «j :/n * # BK i^atRS n/cJg^ 
^31iRM^BS i te<fca f -fe>XT>^S§tt^tM^SE 1 
*JHl/^Kft4 B cnccj:0, rS14^fc@883 4^6, 
H u^;ucd :/a * **ttS-fe >x r >^ffittibft^ s 

( i ) *sm*s*i*. 50 
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[0 0 8 6]-*. W*fc&A»3h*«"*K:«fc0* R 

>:/iSttffc«#S ( i ) ^HttJSn*. 
[008 7] F9-M3 2 5COOTSiWt^o »7 

-F F^-f'<3 2tt. Wk<Of- MHK5 4. 0, 5 
4. K y-F@B5 4. 0, 4^ 

Stt*^>TFU*«#/MAINO. - (KT\ It 
ifofftKiy >T F U^WMA I N tttv-T) *SW 
£ e y-f>7FUXf#/MAIN», t?-^0_H4T 

^6ttttSnSX7 KU^XO, XI, tf* 

[0 08 8]ft»fi{CB, y-FHB5 4. 0, 5 4. 
1, 54. 2**<fctf5 4. 3#, ^^>7FU^If/ 
MAIN0*«tt*. 3 y-hIHB5 4. Ott, 
X7FUXf|^X0^, y-h[plB5 4. 1». Sfeb 
/cX7 Fl^fs^/X0£. y-FHH5 4. 21*. X 
TFU^IfXlt, F0IB5 4. 3&S& 

0/cxt fu*«#/x i s-en-enA^tcs^*. 
[0 08 9] «7-f F^>f^*3 2co»mco^rlB#K: 

IftHj-r^o fc<fc*tf. ^-f>7FW«*/MAIN0 
CC<fc*K «R07-FiWLOW, 
WL0, WLK WL 2 , WO'WL4^M$n^ 0 
£6KXT FUX«-»*W*E(6LfcXT FUXd^K 
£9, #^(D9-FSWL^(/ci^l XTFU^fa 

^xo^Hu^r^nn -7- F8WL0) awt*^ 
ate*. 

[0090] ^ 2 *5 3 CC^-r©^lBlSS2 0 

[0 09 1 ] B4B, H2CC^-rfil5iai82 0<DJ|{*W 

9h*WGBL0« tf/G B L 0 SftlfflaB 
2 0. 0£^UTl>£ e tt*J, #*©fe«>EI3CC^T^ 
*«;^ny^BKi©A*(ai»l 0. OiOHMEIt 
•T£ 0 -eC0fl6<O^M@B2 0«\ H4CC*-r^«fHB2 
0. 0£I^DflfJ&-C&&. 

[0 0 9 2 ] H4(C5VTJ:5K:£ffil9lB2 0. Ote, P 
MOSF7>^3?Pl, P2, P3fc«tyP44S 
tP 0 PMOSh7>^^PlWOT2(t ISIfi 
tStfjSTS^o-^tr^ H»/GBL0i©IB«:8a* 
5n^o PMOSF7>^^P3teJ:CJ J P4H *« 
set*ftE-r-S^n-^;Ufcr^ hIGBLO iQPaccS 
ttSn&o 36CCPMOS F9>5>X*P lfcJ:tfP3 
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L 0 <t8cM3 JiS. SfcPMOS h7>^j! 

a-^utr„ hiSGBLOi^sn-So 

Sj'n-sWi;? hglttGBLOfcJ^/GBLOJC 
tt, S^tll^a^i'BKSK, A^IIJSS 1 0 . 0#sg3 

[009 3] ^IhISS 20.0 ©S&ffiCOUTlSiiitt^ 
^•5. BU&O/Ccfc^CC. Afr@?8l0. OJCtD. M 

SGBLOiyn-^e, hi^/GBLO<f:<DK{CS( j 

>RrH{i![M**fct;s„ ft^[ii^2 0. Ott^ c©SMn& 

jO 0 9 4 ] 05tt> #JfelB©SIJ6©J$8i l ec*t**ft 
firing 2 0 i#jf*'^a y£BK(£:teWSA2HB!&l 

o icDga^^rsf^So 05ic^-rj:5&c. a-^* 

[009 5] S^tuya f^BKfCfc^^A^JlelKl 

v #ttiz*>>xT>7imitmns (o) . s a> . 

s ( i > KiesoTjgtttWKc&a. 2 
[009 6] itttBtt2 0H:-e*v?ft. h5>*7 T y 

U-WKv HB«GBL4»J:»/GBL{cail3tiT 

[0097] #y-*y:/n**BKC£Ct#^A-tz>* 
7>-?0>JJM& (A^EIS&l 0) 35(c§^ 

0K2O) «ftJ&*-«. £*iCCJ:i) % 02 7K:^-rg£* 
©*7At>^SRAM8 OOOtCjfc^T. *5A 

[009 8] ft*. A*@SS10«. NMOSh7>y 
©^|nlgg2 Ote. PMOS h5>yx*-C-£ti 

[0 0 9 9 ] 06 (A) fe<fcy (B) I*. *gm<&*J| 

©Jfc® i tc £ ^ * y ^ a ? b k 4 cfi^ i t, fcfljjg 
*^-rs/c«&©ax?*s 0 ^6 (a) «. g»©*5 

©*»/&£. 06 <B) *^©H^©ffJ!Sg 1 {C*iW 

•S¥2»ffcieti^g iooo (cfcws^ * y p'n 7 <7©fjj 

m&*:ti?tl9f;b-C^2>, 06 (A) (B) (C*J 40 

^r^ la-^sew. -fe^©^*. ie#3 8. 

1. fc^O'3 8. 2W:, *7A-fe>XT>7*©A^g|J 
(A^BSSl 0) 4. 12-^40. ltt. 575A-fe>*y 
>^©^^flH5 (<H§f|5|K2 0) -etl-PhgiL-CO 

[0 100] pf*y-fe;l/MC ibr, 025&C^-TTF 
TiHSSrSU^ >; •te;US5t«02 6 fC^igffita^MSfy 
*U C©Jg^. y*y*x,MC (06 

(A) (B) {CteWSfB^3 6) « % P"i>x^ 
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[o i o i ] 06 (a) zmmbx. sa©*7At> 

^SSRAM9 0 0 0ttJ, yt'J^o 7 i'CcA^SB 

tmmtim-tz. c<Dm&> wm*. nmos h 

A^J§B3 8. I<tfi^gf540. 1 
<t ©SCC « . =7v^Tv y'ffi±<Dtclb<D P x JU/N 9 

[0102] *^©36te©jgjs i tcisttzmm 
ftiB^g l o o o -ca> jt* V -fay MW^4 

) 0. 1 L/c^T. ftj^g|J4 0. l©»/£ 

^y^y^n^^Ma^fia/hsns. 3 etc. AfcSB 
3 8. 2(C«. ^^r^MCfcftCPyiVN 
9 x Si&saJ&t*. c©fc«>. :$££BJi 

©*&©»$ 1 tcfcWS^iSttlBftgg 1 0 0 0 (t J:ft 
«. Se*©*-5A-b>X^SRAM90 0 0£Jt^< 

[0103] 3 6(C. *^©Hife©^g| 1 fcfe^SS 
y*y^n 7*©fltit{cot»-c. 07*$J:iy f 08 

[ o i o 4 ] 0 7 «. *§zw<Dmm<D&m 1 fcfcws^ 

* y 7 *©£gg|$©«jg£^T^p®0-c , *5. 

[0 105] 07K4BO-C. f 7 B I TteitffcT 

7 h^/B I T«> 1 Jf @©> £;HBiB! (fB-Sf-8 1 . 1 
teJ^Sl. 2) -CBf&L. ynw^ti. hiGBL 

(fB^8 2. 1), ifa-MX? hi^/GBL (tre 

8 2. 2) . Y7Kl/Xf^/Y*ei1-5Yf3-F 
« (ffrSf 8 4) . *J<fc^-f >T KUXm-^/MA I N 
^BM-T^M-OV- FM. (IB-^85) *2J!g©^£ 

[0 1 0 6 ] ft*}. fB-^8 6« t 1J1S©^^;HB^£ 
2 Jl@© > £ <• 3 > ^ t> F ?}> 

t5. tyh^BITO?IUiI(^8 3. l)te<fci>- 
t^7 hi^/B I T<Dimm (fB#8 3. 2) tt. 

[0107] 3^{c. 08 5J. i7K§tt!, Mgtc-g- 

02 6 {C7F-TiSffiSi©^M^* y 

[0 10 8] 08(C*JC^T. SS±9 0(C, ff^©P4fg 
*fii-cr t atfMHHQi. 1, 9 1. 2*$«fct>*9 1. 3 

CO 1 0 9] fflkmMQ 1. 2*5^:^9 1. 3£&trM 
«©±(c s i«B©^y^y3>^9 2. 2*^^- 

-5.^9 2. 2tt. NMOSh7>y^$Nl 110 

fc. KtSSBK: ma©tfy^y =2>8i^g 3 4^^ 
-5. M^9 3« t NMOS h-7>S^X^N 1 1 2©y- 
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92. i**set*. «*9 2. i«, iw-r*^*y 

[0 1 1 0 ] 2JiB©#U^ , J= , >9 4. 2*/M/t, 
M&SMM9 5 ««9 5 J££tR 1 0 1 

KffiSTS. JfifMR*9 1. 2©±{c^t 

[0 1 1 1] ^7^9 6 (Direct*. — JiBO-rf *JHB 
88 1. » h*B IT*»«W*. 36fc, 

-ia©^Wi3B8 1. l*6©3ltf»*2JiS0-rf 
£Jl«fg83. It, yn-rOl/tf* H8GBLf42 
«B<D^*;HB»8 2. 1, --CJftdH"*. 

[0 112] B2KStb7>^77^hTG 
©»«K:o^ria9*^^r«W'r*. H9B, H2«c. 

@KHr*0, f«»Kyp-^7HWGBLn 
fc<fc^/GBLn(CgK3nah7>^7y-HG 

Gtt. B9(CS1"h7>^7r^hTGniPID*ffi 

[0113] 09CC^-r h7>^7 7 y- hTGntt, 
NMOS F^>^*#N4*5<fctfN5, PMOSf7> 
^x*P5*s<fctfP6. &&CWC-f>^-#HB5 5, 
5 6*5<fcV5 7*^t?. 

[0 114] NMOS h7>^^N4fc<l:t) f PMOS 

MOS h7>^^N5*)J:^PMOS h^>^*£P 
6fcJ\ 5ftj£t-S^O-A;H^y h«GBLnif-^A 
HJ*«IOi©IB«:«ll3*»*. NMOSF7>^> 

N4fej:o*N5c7) j eti^n(7)y- f«kj* »jc-r*Y 

T FU^fi#Yn*A*CC«W*. -f>^-*H*5 5 
flE>a*-/-Ftt, PMOS F^>^*#P5*5«fctfP6 
£60% >f >^-drBB5 6CDA^^- FiSSttSn 

*p6», A#3ftfcYTFl/**#Yn*^0;fcYT 

[0 1 1 5]WUttfP& Y7FI/^«Yn#HI/^ 
jMCjLb#S&. NMOSh7>^*N4to<fc»N5 
3^9tftB£&9» ^nwoi/tf ? h«*fGBLn*j<fc 
CJP/GBLn©*ti*ti©e^*s. f*--*AHttJ*fi*tI 

[ 0 1 1 6 ] *2JBrf¥8#. YT F U^fifYn^HU^ 
;MC:fiLi:#*<fc* NMOSh7>^^N4WC;N5 
j^MttSS^fcO* f->AlH*WtIO*jJ:l?/IO 

n*$ <ttf/GB l n tc^n^nG^3n^> 0 

[0 117] H2«:5Vr-fe>^T>^SA 1 <D« 
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[o 1 1 8 ] m i occ7n-r-fe>*7>^s a i«, nm 

0Sh7>^jfN6, N7, N8. N9. NIOfcJ: 
tfNl K ft6»KPMOSh9>yx>P7, P8, 
P9fci:t>? 1 QZ&t*. 

[0 119] t>X7>^SAltt *U>M^-» 

©si«iit««^6»«sn*. PMOsh7>y^>p 

10 7W»NMOSh7>^f N8B, W«ttiNM 
OS h 9 > N 8 <D-3SW«M»f t ©IIIKiWK 
PMOSf7>^XirP8*Jj:tfNMOS 
h7>^^N7», fltW«fltiNMOS h^>^* 

[0120] PMOS h7>^^P9fcJ:WMOS 
f7>^^N9B, «B«ttiNMOSb7>^^ 

ni i<d— ^oaiaa^ioiHcci^jccfisttsns. p 

20 MOS h7>^^P 1 Ofc^NMOS h7>^^ 

Niott, mm^HLtNuos f^>^x£ni 10— 
■jjcommm^tcom^mi^m^ti^o nmosf^ 
>v?*#ni i (Dit&ommm- «HMfik£S»* 

[0121] NMOS f7>^*N8fc<tr;N 1 1 <D 
*ft*ft©y- F*EK. ■fe>^T>^ffitt J ft<t-^SE 
2£§W£o NMOSh7>W^N6tJJ:l?N9©t 

ft*. NMOSh7>^jrN7*WNl 1 O^ft^ 
30 n©y-F«K». ^drABI^IBI OiffiKSn*. 
[0 122] PMOS h^>y^>P7W»P80t 
ti*n©y-F«S». PMOSh7>^X^P8iN 
MOS h7>^^N7t©gi> r '- FCcSttSn*. 

pmos h^>^x^P9*5ct^p i o©-en«n©y 

-F*Stt* PMOSh7>^^P9iNMOSh7 
>^^fN9i©Si/- FfcJti&Stl&o PMOSF 
^>£>**P7 £NMOS F^^^Net©^^ 
-F*>6* «IISnfci#S0 1«3hS. 
PMOS h-7>^^P 1 OiNMOS F^>^**N 
40 lQL<Dffl&y-Y&t>* SRfi-^/S0 1^a*3tl 

[0 12 3] cnWD, -feyXT^SAnt 7 s - 
£AHtf3)S£»t I O* <fctf/ I 0O*Mh©*fl^t» 
igUr, I-^SO l*j<fc^Cti*S«gOA:fS-^/SO 1 

[0124]^, Eg2«C*T-fe>^T>^SA2©« 
j&ccoor. 01 1 */B^TBMHT*. 121 1». H2 
CC*-T^>xr >^ S A 2 <C*#fl9«flE©-«*^H 

50 [0 1 25] HI !Kl7jVr-fe>XT>3 r SA2tt, NM 
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OSF^>^X£N12. N13, N14. 
tfN 1 6, &6WCPMOS h^>^X*P 1 1, p l 
2, PI 3*U:tfP 1 4*«tf. 
[0 12 6] PMOS h^>5^X*P 1 l^pi 2 
^6TONMOSI>7>^^N12, N13feJ:ra 
14tt % Mtt»fI§£«/£'r-5 0 PMOSh7>^X* 
P 1 H9>^jrN 1 2 Bt % HigiUft 

4NMOSh^>^jfN14 ^-^<0^il^?-i(Dra 
CCH5tJ{cS«sn«. PMOS h^>y*jrpi 2fc«fc 
TOMOSF7>^^N13lt m^mfiiNMOS 10 
^>^^N 1 4©-^<D*aiS^i<DfflK:fi5»jK:g! 

[0 12 7] NMOS h^>^X#N 1 4GDffcfrCD«ji 

i2©^ms« % •fe>xr>7'sAi^6ffl^n 

£ff-5fS0 1£§tt v NMOSh7>^^N13^ 
^/S0 1^t^ B NMOSh7>^^N14©y 

pmos F7>^^p i i^ot 1 2 20 

^-h^l*, PMOSh7>^^P12<i:NMOS 

h^>t?x^N 1 3 tommy- FitcmmztiZo 

[0128] PMOS h^>^X£P 13, NMOS h 
^>^^N 1 5^J:?>'N 1 6tt, WKM&tWtMISL 
iOHteilBWcSBRSftS. NMOS F^>^*£N 1 

6©y-h»«tt % •fe>^r>7*rSttftg^sE3^ 

W*. NMOS F7>^X^N1 5(Dy-Mi^ -fe 

>xt>:/sa i a>6a#£ft£Kfgff^/so i *5 

W*. PMOS h7>^X^P 1 3©^- p 
MOS h7>^X^P 1 1 iNMOS h7>^^N 1 30 

2 ±<Dm$ts~ vtmmztiz. pmosf?^* 

P 1 4te, ^aSmfiriPMOS h^>*PX£P 1 3iN 
MOS h7>^jtNl 5i©tfe»y-F4c«S|j|Sn 

fcPMos h7>$;x$p i 4©y- hiiij, -k>x 
r >^mmtm^s e 3 

r % Hi 2*ffl^ri»iH^«. hi 21*. Huc^ry 

^-^2(D*ft:W«^cD— M^^T^n * $>Hr#>& 0 
Hi 2K^r<fc5fc:, f s a-y2« % *4^7?l-#i 40 
0, X^3-#g¥7 2, Yf^-y7 4W^P^ 
■feU^*7 8£^fr 0 

[0 13 0] y^>f^-^70lt AUAJKZIHK4 

^/MA I N 0 , /MA INK -fctttfjT 
[0131] Xf3-^72(t AHfc&H2BK4* 
6*W*TFU*fl»fcl6*LT, X7FU^«X 

0, ao, •••tHttrr*. 

[0132] Yf3-^74« k Affl*Jliaia»4^6 

»^*r Kux«^ccti5sur % ytfu^yo, 50 
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Yl, -*ttttrrs. ^P^t^^78lt AW* 

«a@H4*6*w*TFu^«#ccjesLr, 
bso, bsi, -*a;trr*. 

[0 133]^, il2cr)f3^^2^n^^ 

>f3-y7oo»^c^, Hi 3£/Bi>rm9J-r 

60 HI 31*. HI 2Cc^iT7^~#2K:$£ft£^ 

[0 1 3 4] HI 3{C^^>fD-^7 0[t TF 

^M#(cStJ£T^^>r>r FUXi^/MA I NO, / 
MAINh U^^<Dr^*£^<t-r£o 
[0 1 35] HI ZK.mTjtJ^'fzi-Zl Ott, ggfc 
ONAND[elK6 0. 0, 6 0. 1, SS©Y>^ 
-*EI86 1. 0, 6 1. 1, fc^tfffiifcD-i':^ 
-£@J&6 2. 0, 6 2. 1 % -*^tf. 
[0 13 6] -f»t-*HB6 1.0,61.1, -fc 

jrcx-o^-^HKe 2. o, 6 2. i, -©-eft-eft 

&*, NANDHB6 0. 0, 6 0. 1, -(D-eft-eft$t 

*fj£0rK#6ft£ o 

[0 137] NAND0B6O. 0, 6 0. 1, -COe 

^>^»HK6i. o, -©-eft-en 

{*, #tJ£T£NAND@&g6 0. 0, -#>e>tftfji*ft£ 

m^m&hxmttz. ^>^^^@?S6 2. o, 6 

2. 1, •••©*ft-eft{* % >tf|£-r^^>^^^@|S6 
1. 0, 6 1. \ % -^6W^$ft^M^SfeLT, 
^-f>T FUXM^/MA I NO, /MA INI, 

[0 13 8] ^-Y>TFUXff^/MAINO^ft-eft 
{S*£ft£ e 

[0 139]^ Hi 2&t^T7^-#2K:^$ft& 
•T^oH14(*, HI 2te^T^:3-#2fc:^$ft£X 

[0 140] HI KC^tlKtt, X7 r n^^gf7 2CC 
**ft4y*i; ^a^BKO&c^j&T&Xf^-^ 

2. 0r&£ o ffeCD^^U^n^^BK^^jE-rSX^ 

n-#t*, hi 4Km?®3&±mm<Dmf8 [ £?z 0 

[0 14 1]H12{CgtXfn-^72. 01*, 
<D^>^-£IhIK6 3. 1. 6 3. 2, 6 3. 3, 6 

3. 4, m$«DJ>^-2m9&6 4. 1. 6 4. 2, 6 

4. 3. 6 4. 4, mk<DJ>s*-2\3ffi6 5. 1, 6 

5. 2, 6 5. 3, 6 5. 4, m&<DJ >/t-*@|86 

6. 1, 6 6. 2, 6 6. 3, 66. 4, 
3S6 7, fi»l0NOR@fS (^-MUffi) 6 8. 1. 
68. 2, 68. 3, 68. 4 *^t*. 
[0 142] -/»<-*B»6 7t*. 
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JWK«^BSO*A*«:«Wcn*S<Kr*. -f>'<- 
£@B6 3. K *ti*ft»Jfrr4TFl/*«*l 
fcA^KSW*. 

[0 1 4 3] y-H3B6 8. K -0*tl**l», "f 

? ^jltRfl^B S 0 tSftJCTS-f >^-*0K6 
3. 1. '»*6ia*3h5fif*A*«:*»*. 

[o 1 44] ^>^*-^@iS6 4. i, •••cD-eft-en 

EST&y— M3KS6 8. 1. -<DtH**SfELrffi*r 
[0 145] -f>^^lB6 5. 1 % -©*ti*n 

>r>/N*-^iaK6 4. l, •o«en-eticc*fjeut: 

RW&tiS. -f>^-»@K6 5. 1, 
[0 146] -f»*-5rHtt6 6. 1* 

sw^na. -r>^-^0K6 6. k -<o*n-en 

[0 147] HI 2tc*5C>r», ^>^^@B6 6. 

6. 3^^JKK6xrFux(i#/xi*s*n^nu*s 

[0148] #JHB©^*©»I» 1 tcfctt&^ag 

f$iBtt^s i o o o^nmc^xm^t^o 
[0149] —mtox* Haccfcws^^y^n^^ 

BKiKow, 9-F»WL0tt^fi*tBITi 
OfectaVB I T i OiOSfi^aUJCfeW&^^y^M 

^iHim^c n ^ x£ nt t o 

[0 15 0] ^ap^6A*Sti*7FU^(i#«:*ES^ 
»|gf^O^»lMBS i^Hl/^, XT 
F U**#X 0 fccfc^V >T F UXft^/MA I N 0 

[0151] ^-FIBWLOCcattStiaSBRO^U 
■fe;l/MC^6; StJS-r^tr^ F«*tB I T i Ote&V/ 
B I T i Ofc^-artfUtfjSft*. KT*HR*tBITi 
O^bt, fc:*? M»t/B I T i 0(Dm(4^ z Ffi< 
tt?K tr^FiKBITiOif 9 h*g/BITi Oi© 

[0 15 2] yo^»R«#BS i*5<fcOHz>XT> 
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:/r£14<tfI^SE 1 CC<fc9, ffitt{fcHB3 4^6HW^ 

^$n^>o etucjco, yp^^BKims^© 

[0 153] j1fl^6A*Sh*TFUX|fc#«:jfiSL 
t\ «R3n^J«:»J£T«YTFUX«#Y0*HU 

10 nttJ^YT FUX«#/YB, HU^OttBK* 

[0 15 4] y^ty^O^BK i &CfcW£A#[H]Bl 
0. 0K<fc9> »e«^D-^^i/GBL0 

CC»LTfi<tt4. JWSBR2 0. 01* COlifilt* 

[0 1 55] A»l 0. 0£ft«@K2 0. 0<tK 
fi£l>, ^OW^l/fcTy MGBLOfc^/GBLOiC 

*»**n*n©«#©fi«B. tT9 M»f B I T i 0 

20 *5<fcOyBITi0J:D^<«i^ o 

[0156] ttfc, ^<Dffe<D#SJR<D^jOC»^^^a 
mOftGBLto±^/GBL©«ffi«:a£ft« 

[0157] mmzntcifu-'wvv m*t 

GBLOfciO^GBLOi©^--***. 

iocceaisti*. ^~*aw*»w 10**^/10 
?nt, Hitc^Aa#Haia»4*^UT^4* 

30 JHSJcBlASns. 

[o 1 5 8 ] ccdj:mc, ^m<oms&(om^i Kfcw 
s^awtiaaasa 1000 tctnt** *7A-fe>^sa 

j^offiM«HHrr«se»^tt^ k . ^^^^ 

[0 159] 3 tfift<D^NHWtt««8 0 00 

(023) n*. ^^yw u-fi^-^Affl^*!" 

9J©IOfc<D»» 1 CC*$»**a««Btt«K 1 0 o or 
33R-7-CDNMOS h~7>^X£<t h7>X7 7 y- 

[0 16 0] $fc, $£*(D*^A-fe>X^;©*3»ftsB 
I^g90 00 (02 7) m 2f?(PM0Sh7 
, 3*-^ (NMOS h^>^^?) *J<fctf» 

50 «B8flC«tli(D»» 1 Cc*W*4«»BBtt»« 10 0 0 
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[0161] Tm<mmit7u*x*mi<>fcM 

t^HlOOOm ^^»;-fe;l/7l/^J:©2Ig(D> * 

<m+ 1 ) /4 + (n+1) X4+ (n+1) 
= (m + 1) /4 + (n+1) 
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**JH3Kra. ^>7-F» (m+ 1 ) -5-4*. 
hfii^P-^ ? hfij&i(n+l) X2*. ^Ut 
Yf^-KKW* (n+1) *jS«itt-S. £SB<DE*gcD 

^tt»K. a ( i ) tcsvrtt±&*. 

[0 16 2] 



X5 



£CT\ firB»SRAMCD»^«:tt % 5i2n^ 

X128#^A (m=511, n= 1 2 7) rflUsRStl 

[0163] C*i*y*iJ-fe;H ? h^<D*S{Cjftfit*r 
7 6 8/5 1 2 = 1. 5*itt4. ^CDgfcMb 
-fex £/Bt>fc S R AM©y y -fe^ X« 3 u m 
SKi^fiHC/hSl*. C0D/cd?>3 um<D»Ifc: 1 . 5*. 
"T & *> ^ 2 u m &C 1 ^(Dm^-C Zm<Ojt* )l> ^gS^T -5 

^>a- h LTL/*^*aO*TtfSCi«:tt-5. 
[0 16 4] Hi 5CC^-r<fc^Jc, @SSf*jK: 

Z 0 Ml SdctjkTXSlct:? tmttB ITfcWB I 
T^tST-SA^S^ OKW^ iSffifaCDS^ (0 

1 5fcfeW*K#8 9) #«Al/fa«*> K^IBI 
T(D?im^i YT K l/XM/Y4fiSt5Yf3- F 
ttHI*«JB^tt»CCtt SCi 6n-s 0 

[0165] CCDig^, ^3- hCDffita^C^iS'&ttH 

[0166] cn^ or . jmoAMnhmi i r 

<DJ **K«rJ8SET*. fit, S6CC^>^^ 
(*»f¥«F) Kitt. 2BHO^^;l/E^ , r^rims 
fit, fci ^.»4:%9!CE)%Ko^fll 1 ©atefc:bi>r«\ 

[0 16 7] cftsc.fco, 01 5lciivrj:9K:EMniK: 

[0168] [^ft<DJ®»2 ] ##SK©3Ij»<W&JB2 CC 
feW z> r > ^»!6©A*@Wfe ACXftWH 

»{coc>riai 6*/Bi>Tt&Bj§-<r& 0 
[ o i e 9 ] m i 6 at, ^sm<omumm2 

i Kfcfcf SAHIBS 1 2. O^SUl^ e ##(Dfctf> 



( 1) 



10 fftffjKA^IsiSK 1 2 <fcffar ) . 

[0170] *»W©IUSCE»^»2CCfeC»r«, *»9J 
©^ttojgJB 1 GcfeWSA^BK l 0 ccffcb^r % H 1 
6 oc*rr A#Hl» 1 2 *fflc>*. 
[0171)116 tC^-r**i)§(D^ai©^J82 fclfetf 
^A*I3K12. Ote, NMOSh7>^X^N20, 
N2 1. N2 2fe<fctfN2 3*#tr 0 
[0172] NMOS h7>^X^N2 0fe<fcO*N2 1 
»j£tSyp-^l/t? h«/GBLOi*H£TS 
YT Pl/^if/YOtfiatSYfa- K«<b<DNKc 
20 B5U(c««ISh*. 

[0 17 3] NMOS h7>^^N22WO'N23 
JBStSyo-MjUf * h«GBL0£*rtfrr£Y 

K«i©iaifcii[3niccjffiRstis. 

[0 17 4] NMOS h7>^X^N2 lfe£0*N23 

^r^^mmns < i ) **trs. 

[0175] NMOS h7>^3?N22©^- h®B§ 
tt&?2>Vv YiSi/B IT i 0&SgR3tl&. NM 

osh7>^^N2o©^hii^ aws-ratr* 

30 hi^B I T i OiSi$n^„ 

[0176103 Ct^T AHtfjU&g 1 o o*n*ntt, 
NMOS bv>iSXZN3*mm&&<Ofemt/}ffi& 

»GBL0fe<fcCf/GBL0CC«#*sffl*3ti, 
tfya-;^e^ HB/GBLOOIttT^ofcit 
*. c<om^ »jc-r*tr^ hlftttB I T i Ofejrov" 
B I T i 0 */JyC*9, Cft&fcffittSti 

£h^>^X£ (NlfcJ:c;N2)tttirntt>ttlB 
<h&-?Tt,>&„ -Tttfe^ ^o-;<;l/t;^mGBL0 

40 fe^fc^/GBLo^^a-hLfcyaBfcaor^ 

£ e C<Dtc#>> yp-;<;H^? h«GBLO©SfiJ-C 

[0177] — ^r, H 1 6^C7n*rA^|plSS 1 2 <Dt§ 

T>^?Stt^fc(i#*SW* h^>i>^* (NMOSF7 
>^^N2 1*5j;^N2 3) *8W5Ci«:J:^ y 

50 [0178] [SUtoDJRBS ] *^W<DSU6cD^fi83 tc 
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30 



[0 1 7 93 H17B, *«WOS8»a)JgJB3«:*5WS 
*7At>xr> ^ifiCDJWHBOJM* 

BLOteJ:^/GBLOK:»j£'r*fifif0B2 2. 0£ 
SLtl^. #^(Dfctf>A;ft0B 10.0 tOH#%IB 

<hg]t;r&& (J&IT. *8*fc«OC*Sf0B2 2 . 

[0180] *«?8©se»<D^»3Cctet*rtt, 10 
<DHJS<DJ&« 1 octe &1Hw0B 2 0 ^ot, H l 
7K^r:&<w0B2 2*ffl(r>&. 

[ 0 1 8 1 ] H 1 7 CC^Ti: 9 #JHII©^JS<Wfcffi 
3fC**ttSA;fflaB2 2. OB, PMOSh7>^X^ 
P2 0fc<fcOT2 1^o PMOSh7>^^P2 
OB, *jB*fiti»l£"r-5^0-^l/tr?F h^/GBL 
0£©HK:«tt3ttS. PMOSh7>^^P2 1 
B, «W«ffii»JiS , i"4^0w'«;Utr^ h^GBLOi 

©Bccsasns. PMosh7>^Mosf7> 
$/x^P2o©y-Miit tfu-^frVvvn/G 20 

BL0£tttt3tl&. PM0Sh7>^fP2 1©y 

-F«ffiB. yaw^i/tr^ HK/GBLOiSBRSti 

toi82] ^mm<Dmm<Dmn 1 tbmb ofcj: 5 

JriSf@B2 0B* 4*^® F^>^*#*>&flteRSftS 
HI 7(C5Vrjl«fiaB2 2B, 2*?-©h^>2>* 

[0183] [jafe©JBJ84 ] *»»©*«©»»4 «C 30 
fctt & # ^ A-fe T >^*tJ£OA*HBfe J: tf»fir0 
Bte-^rni 8tli»rW!Bt*. Hi 8 6*. #1691 
<D$m<D& m 4 tcistt XT > ^»l£©A* 

0B*5<£ ^WSBO^ftWW^®— W*^H t?* 
0, ftSWiUya-^^?' MB*tGBL0*sJ:tf 
/GB L 0 JcMt^^^y ^ BK i (Cfett&A 
*IB14, 0. te<fcO f MiB2 4. O^IW 

a*, *<Dffi(OftWfHKW, HI 8«c^-T««iH 
Dr£>£ <«T, l*»WK:*WHB2 4ii!lR'r) - * 
fc, *<Dfl&<DA*0BB. HI StcmTffif&tmcx-fo 40 
-5 (feTF, ^feWKiA^SBl 4£**ir ) o 

[0184] *5BW©H*6®JB*4CC*yl»t:«, #269! 
©HiS(D0®ncfcWSfi?§fHB2O«:Kt>o'r, Hi 

8(CS1-tfiHB2 4* k A^J0B1 2CCfU>-?THl 
8 Kiirr A2>0B 1 4 *Jgo>4. 
[0 1 8 5] HI 8&C^TA^0B1 4. 014, NMO 
Sh7>^X^N24, N2 5biD f N2 6*^tf. N 

MOSh7>^^N24(l »«rr*^nwwtr* 

h^/GBL OiNMOS h7>^^N26<D^© 
*M^£©l«te^3*ia. NMOSh7>«>N 50 



2 5B, »j^*ya~rC;l,tf* MBGBLOiNMO 
S F^>^**N2 6<D-^CD^fflffiT-i(DfflCCig^^ 
ft&„ NMOS h^>^X*N2 6®fl^©S«WF- 

b, a*«tt«css»sn*. 

[0 18 6] NMOS h7>^^N26«, ^CD^- 

h«Bc^a»^»i6'b>xr>^!gttft;«#S (i) 

&Stf&. NMOSh7>^^N2 4®y-h«S 
B, ttmN&bf? h«/B I T i 0#, NMOS h9> 
^3rN2 5©^h«itt, fcHfrrStT* h^/B I 

t i o^ti-engaisn*. 

[0 18 7] H18tC**rftffHB2 4. 0B, PMO 
Sh7>t?X^P22, P2 3*$<fctfP2 4 *#tf- P 
MOSh7>^^P23lt PMOSh7>^^P 
2 2<D— ^©aBBB^&WJiWSyow^t^ HIS/ 
GBL0<t<DHfclg£!i*ft&o PMOSh7>^*P 
2 4B. PMOS h7>^X3?P2 2 CD— ^CD^jl^T* 
iStJCBT^yti-^l/tr^ FKGBLO 3 
ft£. PMOS h7>^»P2 2(0fltffO»I«?B 

[0188] PMOS h7>^^P22(Dy- 

b, wje-rsYTFu^w^/YOieaE-rsY^a- 

F«i«*Sti*. PMOSh7>y^*P23©^ 
htttt. »4t*yo-^K» MGBLOittM 
Sti, PMOS h7>^X^P 2 4©y- MSlt ft 
tfrfZW-rtfrVv h«/GBL0iS»Sti5. 
[0 189] Tft*>%. ft»HB2 4©MK:, YT F U 

[0190] [Htt<W$85 ] #ft?8©^JII<WB«5 (C 

[0 1 9 1 ] HI 9tt, #«?a©^*«»B885CC*jWS 
^7At>XT> ^*fj£CD A*0BCDMf* W«^<D-W 

i icfctf &A#0B1 6. o^in^o tils* #^ 

A*0B©«JiEfe. HI 9iC5Vr*W8£HC-C»4 (fe* 
T» IWfcffJCCArtHB 1 6 i*r ) . 
[0192] #«M©SB»<WB»5K:*jC^rB, #f6W 

comMv&m i «:*jw4©fir@B2 o ccm^rH 1 9 

(c^-TftWf0B2 4*. A#0B 1 0 fcttta^TB 1 9 

[ 0 1 9 3 ] H 1 9 K^T A#0B 16. 0B, NMO 
Sh7>^3rN27, N28, N 2 9 *5<££>'N 3 0 £ 
£tr. NMOS h^>^*#N27*5<fctfN28B, » 
|trrsyow<;Utf9 h«/GBL0 iSitimfiiOP^ 



(17) 
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tfN3 0& v tttifr&#n-jWVy hSGBLOig 

[0194] NMOS h7>^^N28^N3 0 

fiSttf bff-^S (i) NMOSh7>^^N 
2 7©y-Hftt, AflM-ftlf 9 h^B ITiOiS 

NMOS h7>^X^N2 9©^~ F««tt % 
JM?*-*** vm/B I T i Oig^W e 
[0 1 9 5] C©«fc5«: m \Zy h*©*ft*ftfc»j£L, 
r^P^^*ftf;-fe>^T>^*gtt^«#**W4h^> 10 
(NMOS h7>^5?N28feJ:D f N30) £ 

*mjBT2>ct&~c%2> 0 

[0 196] MVHK2 4«^ 

[0197] im&omme ] *«9!<Diias(D»«e cc 
Bfcoc^H 2 o ftffl^riwrr s. 20 

[ 0 1 9 8 ] H 2 0 » % JMOXttOftme Kfctt* 
^7At>xr> ^tfJMDA^HBfe J: CKfiWHMW) A 

^tf ? h^GBLO^cfcO'/GBLOtC^fjST^y^r 
'^n^BKim^igKl8. 0, *5J:^© 

[0199] *©ft©AA0B<Df»J«fe, 02 0 

fcTicTAABtt 1 8 . OiBCfllflrc** («T, m 
ffJKA^lIBl 8<tfftT) o $/c, -eoft&ODfi^flilSScD 
Mfc, @2 0^tMI§liS2 6. OiBt;*J*ca 30 

[0200] *»I8<Z)H«©JB»6 {c*jt*T», *»9J 
1 8C*tt*^#@»2 0«:Kt>- 5 rH2 0 
fC**-rft»0B2 8* % A^EIB 1 0 (C^-pt@2 0 

[0 20 1 ]i20^tA*i{fSl8. Ott. NMO 
Sh7>^X^N34, N35, N 3 6*5cfctfN 3 7 £ 
NMO S h 7>^$N 3 4fciUN 3 5 tt, M 
WMfiLt%tf5T*#U—JW\£? hi/GBLOi©^ 
CCiEJIJfCSSttStlio NMOSh7>^jrN3 6fcJ: 40 

b l o ±mcciewfc««sti4 0 

[0 20 2] NMOS h7>^^N3 5feJ:<>*N3 7 

Sttffcft-^S (i) NMOSF7>yx^N 
3 4©**- htt«K. »JW*tf » FSB ITiOig 

nmos h^>^xa?N3 7<oy- hmmt. 

HOSTS bM/B I T i OtmffiZtiZ. 
[020 3] H2 0CC^rfi«rHB2 8. Ott, NMO 
SF7>^^N31, N3 2*Jil?N3 3t^. N 50 
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mos b7>vx*N3 3<Dy-bnmz. hsbtsy 

rKU^»fY0W»4. NMOSh7>^^N3 
l*J<fctfN3 2tt, ^PX*9 :/y>*»<D*«HB* 

[0 2 0 4] NMOS h7>^^N3 2©-^©iS 
«-T-*5j:J>'NMOS h7>^^N3 l©^-hm@ 
tt, »JS«^a-;^ 9 h«GBL0 5Cg«l$n 
&o NMOS h7>^X^?N3 1 ©— JjOmmffi+te <£ 
WMOS h^>^X^N3 2<Dy-hmS«, *tJ£-T 

[0 205] COcfc^CC, fcf9 h«IO«tl«tl€cMt&L 

5?** (NMOS h7>^^N3 5fectfCN3 7) £ 

*®iSTZ>C£W%Z 0 

[0 20 6] ftaf0W2e«r, Y7FW« 

[0207] [ mm<omm i ] *iw0**«»&»7 cc 

*5W*4^WttBtt««Cc-3i^ia2 1 MCitlBBT 
**KcDH]56cD®S87(c*5tt4^2jS»gBttK 

w.<D±tmmx, m 1 oc^-r^fl^stg^a ioooi 

[0 2 0 8 3 H2 ltt. *»W©H»©?B»7«:*yWS 

tux, y*y^o^^BKo*jj:cx-e©jaiaoisiB* 

[ 0 2 0 9 ] m 2 1 CcteOT, *»93©SOli0WgJ87 CC 

©tf*-HK#B I T0*$<fctf/B I TO. - % Sifc©? 
-KlRWLO, fc&C«C*-F F9-f'*3 2*>6«JiSi* 

[0210] fc*9 hJf&^B I TOfccfcOVB I TOtt, 
^O-^tf? h»»GBL0*J:tf/GBL0£*ih£ 
9-FF9^3 2B l !9k©JftB 1 T?H 
9§l,ft:J:5K:. *fi£-r*^>r>T FUXA#/MA I N 
0, ••^J:c;ii1'^Xf3-^7 2. 0«»&St*&ft 
*fCj£St/t. «»©y-F&©*#»6. 14>9-Ftt 

t&mxmicTz. 

[02111021 fc*5l>T. *j^©SOlrc>«»7fc 
Wfi^NMHEtttfiBttd 6«c. 9 »MfPBK 1 3 
0, :/y**-*>@Bi 3 1 , *7A-fe>xr>^AA 
SP13 2, fcitfNMOStfifiBl 3 3*#tf. 

[0 2 12] v ^SfJiSlelB 1 3 0tt. 
2. 0 (01 4#M) , PMOS h7>^^P40, 
•oA^^n 9 ^jltRm-^g^IilB 14 0, ^ffiffl^u 9 
^illRM-^^lplB 1 4 1 £tirt? 0 
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[0 2 131X^3-^7 2. Ott. HI 4tSft0Jbfc 
<fc5(C, T{t©tfTK^^«#*«*-r4. PMOSh 
7>^^P40(t tf» hfltttB I TO^O'/B I 

a v ^iltRfi-stB S 0 t A A XfflSMI-st/B LEQ 
<fc(C(E*OT. hWMB I TOfcJctf/B I TO* 

[0214] ^ ^StRft-^^felHl8§ 1 4 0 

ft :/P ? ^iiJRfi-^ B S 0 CC»J£-T 4fi# 

r*wyah^>*7Ty--h 1 4 2*igtt^w*»ii 
»^n^«{ii#Bs (w) *u«jTa. 
[0215] mftnmigM<Dtctbic. a*i^ATD 

HB^? ^BJRm^BS (R) *«^Sii*. 
[0216] Sgffi/B^tf * ^31JRfI#lfe£[BlSS 1 4 1 

ft 7x2y?mwi^Bsot,c$tti£rr 4«#&#^A<fe 
>xr>^flSttffcfflr#/s e i 4*a*cc36*t. «e 
-r£#^A-fe>xr> ^»xB© A*HK* ffittf fc-r £ ■ 

BJ«^a?^W«l#BS (R) *HtfJ"TS. 

[0217] #^A-fe>XT>:7A#8fll 3 2ft 
ffl h 7>X77 M 4 2fe J:^A» 1 2 . 0 

(01 6#M) *r£tf. 

[0218]fiAfflh7>^7 7 ^M42(t NM 
OSh7>^^N4 0*5J:^N4 1tifiS$n^o N 
MOS h7>^^N40*J<t»N4 KDttl^tlW 
-hH^ft liW^B^jBRtfBS (W) *«W 
& 0 NMOSh7>^^N40fc<fcO*N4 1iC<i:^ 
*tt£TSyo-^VtTy H8*fGBL0*JJ:t;/GBL 
0 3&>6*ttST*tf ? hmtB I TOWtf/B I T0(C 

[0219] xt>M& i2. ow, mmm-Jv v ZMtR 
m-^Bs (r) ccjesLTiStt«Mitto, 

^ h^fB I TO Wi>'/B I TOO^KI^, St 
jfil-Sdfaw^K? h^GBL0*5<fcO7GBL0 

[0 22 0] NMOSJt^lil&Sl 33ft NMOSF7 
>^**N4 2*J:tfN4 3^JiSS*l4. NMOS h 
7>^X^N4 2**<fctfN4 3 ©^n^tt©**- F*S 
ft Kfc«&»*a»i'Wl«#/BS (W) **» 
-S 0 NMOSh7>^^N42fc<J;OT43}Cj:D, 
MfS-r&bf? hi^B ITOfcWB I TOfcWHW 

[022 1]^U*t-yB*131B 1 -fa^Xit 
#/BLEQfc#tfT4fi-5f**WT, bBMB I 

^CD5a#&££<T£/ttf>> * h*£2tB I T0^i>' 
/B I T 0 37 >f XfVB L E Qt?*HSffi{C^ 



«f!3¥ 1 1 -3 06 7 6 2 

34 

[0 22 2 ] :/«;* + -yBRH 3 1 ft tT9 
T?*4^0^*?^H©PM0S h 7>^X^?P4 1 

M 4 2 4NMO S h 7>^ ^ tMt^ B cn(c£ 
0, hi^B I T0*fctt/B I TOO-^LU 

[022 33ft*. SfeS^Wffl^o ? *jMR«#/B 
S (W) fcjCSbTWW3n*NMOSftW@B13 3 
ft WHttfP9«:*c»r, »jfrratf ? h*»tB I TO 
to«fctf/B ITOtfHSiiSrt, ^S^^CTfe^tt 
OftSLU^WMW, tf* MWtfB I T0**J:tf/ 
B I TO±&cffi&<D£ESl>-C^£o 

[0 22 4] £fc* »iittfpeK*Jl»r. NMOSM 
HR1 3 3£*7#3£-r&C<tr, «W5K?H 
»B IT0*fcli/B IT0©«fl*IRK0Vtt« 
*>££5(C-r& 0 

[0225] #«C, 0 2 1 CC»j£*r* 1 I /0(C*hT£ 

h^>X7yy-h»iHHBo«fiR«:^r, 022* 
[ 0 2 2 6 ] 0 2 2 ft *^©HS6©^« 7 (CfcW & 
BWT&fcabOHt?**. 02 2<D0Sgft J®K<D7=- 

[0 22 7] 02 2 £#MLT, ^D-^t^ hi» 
G B L 0 te £ OVG BLOiYTF U Xft^/Y 0 
SWSY^-F* (/YOiEt) . 
b8»GBLlWtf/GBL 1 £YTFU*fl»/Y 

i teatayfa- f« </y i tawssw 

[0 2 2 8] yo-itjUfy FJ&ftGBLOfcJztf/G 
BL0(cft -f ri^XHISl 50. 0**, *D-/l)b 
^H»GBLH9W/GBL1KB 4 -fa^-fX 

mssi5 0. i***n*tiS8i«3tirt^. ^7« 

0SS15O. 0*5<fcCX15 0. Oft -f=i9-fX»*l/ 
B L E Q(Cj£$ Orffittfbf * . 

[0 2 2 9 3 **:, yn-^tr^HWGBLOJjJ: 
CJf/GBLOCCft *7AH2>^T>^3*J£CrftffiiaK 

15 2. 0#, ypw^e^hi^GBLl^M/ 
GB L 1 (eft *^A-fe>^r>^*H60>ft*fHKl 5 

2. l#*ti-e*i«»Snw*. ««HB15 2. 0 
W0fl5 2. 01 6fc**»r8WIOfc£ 

*0-C*^o tt*J. fifirHBl 5 2. 0*J±cn5 2. 

[0 230] $e>^ yawwtr* MIWGBLO* 
Jctf/GBLO(cft ^7^1815 1. 0*s, 
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M&tfGBLlfcitf/GBL 1 (C«. 

>^hki 5 i . 2*j-g-n-eng^3nri,^ 0 

[023 1 ] f 7>^@IS1 5 1. 0B> ^fio-rSY^ 
a^nwoutr* WGBLteiy/GBLO^HI, 

[0 23 2] ?7>«l 5 1. 1 «. ^tt&^-SYT 1 

«fP-/tjnr, MMfGBL l*?J:<yt/GBL 1*H 

[0233] ^a-/t»tf 9 h«*fGBLO*J«fcCJt/G 
BLOB. t-7^7 7 y-|-l53. 0€/HT, 7 s 
-*AW;tH£l*f I OnfcWl OniSglsns. ^ 
p-^OHf, httttGBL lfcJ:CF/GBL IB. f-5 
l^^Vyf- M 5 3. ItALr. 7*-*AH«j£l*f 
IOn*f«fceX/IOn4«*Sft4. 7*- * Atttfji|£!*t 
IOnWOf/lOnKtt. 3 6«C-fe>XT>7- • ffft 

[0 234] C©«fc5«C. *r^A42>^T>^CD©#@ 

^T^ii^k:. * 9 C 4*J-rs 
£„ 

[0 235] *^A-fe>^r>7"©A^>lIS§«:*j 
[0 236] 

[^?gcD^m] sw^ 1 ^&zm&m&mmx. Jen 
xr ^(D-mmv&ikmw**: y fa 9 tx-mitz 30 

«©8f /J^@ 5 c 4 tmm 4 ft § . 

[0237] ii^2 fc&S^flSBttggB. IS^ 
K. ^JK^^£A#IIIgg£ia:W£4 4fc{t, »&©y 

[0 23 8] cnfCcto. SWSifWFjctec^r. y*y 
•fe^B. gMM«tc * s tr 9 h ^©^IBifnr ti« J: 40 

ft -5 C 4 #0^4 ft*. 

[0239] IS^t®3 fcffiS4U*ttettStBtX. IS*® 

* y 9 »te^L?**HB«Rttft. &At)®B8 
B. tr»n^{c. JtiEts^o 9 fMWmmcfcgL 

[0 24 0] cntcjrg. KHnbrottcfeor. y*y 

smk^jc * & e 9 h m*to>#*mHrsr tut «t so 
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<. £©*§*. ®?gS«^t?. i^iI«C:r-*©Sgti|£fT 
ft5£4#nJffc4ftS. £/c, v bWMmiCfflW® 

is a - h *B$±r-5 C 4#pJ#g4 ft*. 
[024 1 ] W^4 CC«^^«i*BB^SB. HWcJH 

* y 9 i> fc&jl u S . 

b. *fi5-rsYr Kux^jct&gr^rffimk-rs. c 

4ft-5„ i/c. yt Kuxft^^e^-r-S^^^ey ^ 
a 9 ^fcifcrsg^Si&gasftufcii?). L# 
S 0 £ W S C 4 fcUJfiW-r £ C 4 *ST^ S . 
[0242] tf^S5 tC^S^^IS^gtJ. n^qi 

1 «:ffS33MHBtt3Hr?ft-,T. y ^ D 9 * «f 
«c. ?lJ{c^j£-rSA^lHlSS*S:W5<!:<t4>(c. &ifc©^ 

b. stfS-rsYTKuxm^tcjssorsttffr-s. c 

*HCJ:»K ^WSftfm y*y-b*«, 

[0 24 3] S/t. &A*J0*SB. t*9h^«tc. »jt 
^-e^n 9 f il^e^jSStrttft-rsx-/ 9 Willis 

[0244] Y7FWfi%eST5It^* 
y ^"n 9 i'tcS-rjiS-r^-i^^j&ii/cit). iBS^6 

[0245] if ^6 fC^S^ftlB^gB. mm 

©A^HgSSIJ^^^ y •bJUmtietZ f-9>^ 5r 

±m-<Db?>iJx$T-mf$.?z. ctiKio, ^*y 
y-fe^i*^-rsci*!Bitgi)&s. c©^. *9 

[0246] M«q| 7 K^S^ftlBfi^SB. fi^gi 

©a^hhhssij^^. y -kji&mm-tz b 7>v>x * 
tm-<»b ; 7>vz.*ix'mmrz>. c*nc«to» y*y 

^B»i'rtK*5tf5H-SRi:lC 1 A^HISS^.!:^* 

y-fe^i^^^ci^Dieeiifes., c©ms. ?9 

[0247] I«*^8 tCfltS^metKKBtt. 

©A*@KSP7>*. y*y teiVZmfSLTZ bv>iszz 
tm-<D h7>y^*TltJ8W*. cnKJ;0, ^r*y 
^0 9i'F«9CC*i^SI^-S«±{C. A^@ISg|5»iy* 
!/*Ai*«jM-*Ci««i!J|||4j8t4. C©jg*. ?9 
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[0248] lf^lB9 K&£^*^B«3£g^ 

7TB«SIW £ c £ tfwJffi i ft 4. 
[0249] 19*31 1 0 fcff **3W«Btt«»*. 

3-F*»*2Jia©^*JMBIiT, bT^ h«3#CC3X^ 

[0250] w*3i 1 1 cc«£*awwai**a»*. 
goyjrJUEttttBAU yowon** Y^ 

m -r 4 c £ # oJ&fc £ £ • 

[0 25 1 ] HftPB 1 2 tc^^¥*ftiBm^g«, it* 

@©-rf*jUffi«-C}Bfl5U ya-'Wtf*Mi». Y^ 
a- F«W*2»B<D^*Jl'Birc* fcf ?r h*St«:£^ 

-rs<fc5 6c»«tr*. 2»s©^*^K«©*n*n 

ttfiw-r 4 c <t a* t a*. 
[0252] hubs 1 3 tc&z^m&smmmz. s»# 

■r*j:9 2«a©^*^BB©****ft 

JflfflTr £ c <L tfpjfil <fc ft * . 
[0 25 3] Sft3&9 1 4CC«**aW*KB»»** 

52tcflR*^»flaett«Kr*or % se>{c»i&Raffl 

[0254] 1*^1 1 5 Ccff S^NWWBttOEW*. St* 
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[0 25 5] tt*fl 1 6 CCffS*««BttW»*. »# 

[0256] m>m 1 7 K«a¥*#ei**»*. is* 

10 *r«I«£tt*. 

[0 1 ] 1 tcteW4****E*^ 

SI 0 0 0O*(l««6S1"H^**- 
[02] ■lfcjS-rh*>^^ry-FJ«a!H*6© 

[03] Hl«C^*yWU^ l(C$<tl&^ 
* U :/P * ^<D*#WIII«©-^**Tiar*S. 
[04] 02 K^VT fURSR 2 0 ««WlftH» 

20 [05] *WB©»©«i l K*sWSftflfH»2 0 
i; :/p ? ^{C*5W*A*0R 1 0 <fc©W«*^ 
•T0r&£o 

[06] 4»ww«iw)Wi i * y * 

[07] *^<DHS6©^« 1 CC*»4 ^ * U * 

[0 8] 07cc^*rt^^ MKcc-torwwo/tiRffiia 

[09 ] 02&t7jrf b^>X^ r^- MG0H*W 

[0io] 02«:^TH2>xr yy's a i oMftW^ 

[011] 02tC*T-fe>^T>^SA2(Dfl:t*W^ 
[012] 0 1 ttCm-r?^ - # 2<DM:fc#)ffil&<0— 9i 
[013] 01 2tC*Tf :: ^-^2CC^^n^^^> 

[014] 01 2^*r7 ? 3-^2cc^^n^x7 r p 

40 -y»7 2(DR«^*©-«*^H^**- 

[015] 1 K*B ^m^±<0?A 

[016] **BH©IOt®»l*2ec*5W4*9A'fe> 
[017] ^W©jU6©jeSS3CC*jW**7A-fe> 

as. 

[018] *^HJ© USSCW^flS 4tc*»S»5At> 
50 xr>^»SOA*BHMsJ:^«1SHW®***'* , ^ <0 
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[0 1 9 ] *«9BO|»o»JB5 «C*tt4*^A-fe> 

[020] * ?M0^<z»gjB 6 «cte» 4 * A-fe > 
-^£?]rr0-C£>3 o 

[02 2] *^<D^S6<^fi|7© 1 I>OK*»« 

[023] tfcfccD SRAMSOOOfC^ ££^S|5<£> 
[024] 7MMOS * y *)UomgL*7fcf 

0r&& o 

[025] T F Tftfiffl©* * y 

[026] iSSftfit^CT)^ ^ y -fe;KD*^*^*r0 

[02 7] !£*<7>#^A-k>x:^SRAM9 0 0 0* 
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[02 8 ] 02 7 tC7jk?mXD#7 A-b>ZT>y 1 

i ^^e»;wi/^ 2 f3-^ 4 AHtfjJSffl 
BBS, 6 Vv^XVrf-vmZm^ 10. 12, 
14, 16, 18 A2>BB, 20, 22, 24, 2* 
6, 152 f[?tlpISS, 3 2 34 
rSttffcHB. 7 0y^f>f3-^ 7 2 X^r3^^ % 
74 Yfn-^ 78 ^P^-fcrU^^ 130 
•> ^MtSl[pIB, 13 1 :/y**-^KHk 132 
#^A-k>XT>^A#SB, 133 NMOSMi 

b, 140 Wikm-Ju v zmiRmnmimm. ui 

UttOT^n 9 *iaWft##fc£0B* l 4 2 Siiffl h 
5>X^ T y-h. 150 -fa^-fXHB, 151 
*^>:/@B* TG h^>*:7yy-K 10. /I 

O ^-arAHttrtlL SA1, S A 2 t>X7>7' 
WL BIT, /BIT GB % 

L, /GBL #Kl-rt)\,\i v Kg % 1 0 00 
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